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Variable Temperature Synchrotron Powder Diffraction Studies General Details
The samples used for variable temperature powder diffraction studies contained impurities. A strongly-diffracting, high-angle impurity was identified in the power diffraction data, with unit cell and symmetry consistent with KCl; as KCF3SO3 was sometimes used instead of AgCF3SO3. Further, a low angle peak (at 2Ɵ = ~2.95) is present in all diffraction data that does not belong to any of the identified phases on 2. In order to avoid including these known impurity peaks in refinements, refinements have been performed between 2Ɵ = 3.5 -12. As a result of the impurities in the samples as well as the limited range used for Pawley refinements, no close analysis of the calculated unit cell parameters is included here.
Table S4
Temperatures of data collection and Crystallographic phases present in Dataset A.
Temperature Range Data Collection Temperatures
Step 1 300 K → 100 K 300 K to 200 K at 10 K intervals; 200 K to 150 K at 2 K intervals; 150 K to 100 K at 10 K intervals Phase 2a present while cooling, until gone at 164 K. Phases 2b and 2c emerge at 180 K.
Step 2 100 K→ 300 K 100 K to 200 K at 10 K intervals; 200 K to 300 K at 5 K intervals
Phase 2b present across all temperatures. As heated, Phase 2a emerges at 220 K, Phase 2c gone by 215 K.
Step 3 300 K → 95 K 300 K to 230 K at 10 K intervals; 230 K to 95 K at 5 K Phase 2b present across all temperatures. As cooled, Phase 2a gone at 180 K, Phase 2c emerges at 180 K.
Step 4 95 K → 240 K 95 K to 240 K at 5 K intervals
Phase 2b present across all temperatures. As heated, Phase 2a emerges at 215 K, Phase 2c gone at 215 K.
Table S5
Temperatures of data collection and Crystallographic phases present in Dataset B.
Observation of Phase 2c
Phase 2c was identified as a result of peaks unassignable to either phase 2a or phase 2b emerging in/disappearing from diffraction patterns as temperature was varied. Figures S6 to S7 depict the disappearance of phase 2a and the appearance of phase 2c between 200 K and 170 K in step 2 of Dataset B. Phase 2c was primarily identified using the peak at 2θ = ~4.7, but a peak at 2θ = ~8.5 is also noted to emerge as the temperature was lowered, thought to also belonging to Phase 2c. Other emergent/disappearing peaks may be observable.
Temperature Range Data Collection Temperatures
Step 1 100 K → 300 K 100 K to 200 K at 10 K intervals; 200 K to 300 K at 5 K intervals
Phase 2b present across all temperatures. As heated, Phase 2c gone at 215 K, Phase 2a emerges at 210 K.
Step 2 300 K → 80 K 300 K to 230 K at 10 K intervals; 230 K to 85 K at 5 K intervals
Phase 2b present across all temperatures. As cooled, Phase 2a gone at 175 K, Phase 2c emerges at 190 K.
Step 3 Step 4 230 K → 90 K 230 K to 90 K at 5 K intervals
Phase 2b present across all temperatures. As cooled, Phase 2a gone at 180 K, Phase 2c emerges at 190 K.
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Pawley fitting was performed on representative diffraction patterns from within Dataset A. Splitting of the phase 2a peaks was noted in step 1 diffraction data collected above ~166K, and Pawley fitting was performed using a sample displacement correction. 1 Representative Pawley fits are shown in Figures S6, unit cell parameters and Rwp and GOF values are given in Table S6 . 
